Ten patients suffered chronic postoperative back discomfort associated with a ballotable subcutaneous swelling consistent with a fluid collection; nine complained of severe postural headaches and radicular pain, suggestive of nerve root herniation; and three complained of a persistent postoperative lumbar swelling as their only symptom. Eight of these symptomatic patients had a history of multiple prior lumbar operations (Table 2) .
Surgical Technique
The concept of the myofascial pseudomeningocele repair reinforced by the myofascial advancement is illustrated in Fig. 1 . The steps are as follows. 1) The wound is reopened with rostrocaudal extension, as indicated for appropriate exposure. The entire pseudomeningocele cavity is opened, and subcutaneous dissection is extended to obtain a wide exposure of thoracolumbar fascia. The pseudomeningocele space within the deep muscular planes is also laid open. Further bone removal is conducted as indicated to expose the dura and identify the site of dural leakage ( Fig. 1A and B) . 2) If a large defect is present, then a tensor fascia lata graft is harvested in the usual manner. 3) This step is performed using the microscope, which provides for both superior illumination and magnification. The dural defect is repaired either primarily or with the incorporation of a fascia lata graft. Prior to this, any herniated nerve rootlets are identified, returned to the intradural space, and protected during the dural repair. This is achieved using a microdissector to retain the rootlets within the dura as it is closed. 4) Subcutaneous fat is placed loosely over the site of the dural repair. 5) Subcutaneous lateral dissection immediately superficial to the thoracolumbar fascia is performed. Vertical bilateral parallel incisions are made in this fascia approximately 5 cm lateral to the midline. These incisions are brought two segments above the vertebral levels of the pseudomeningocele. Inferiorly these are carried to the level of the posterior iliac crest (Fig. 1C) .
Using blunt finger dissection to the depth of the transverse processes, the erector spinae muscles are mobilized in a lateromedial direction (Fig 1D) . This dissection results in a vascularized myofascial flap attached at the superior and inferior poles. The paraspinous muscles comprising the myofascial unit are reapproximated over this fat, obliterating the dead space. Care is taken during this step not to apply excess compression to the thecal sac with resultant compromise of intradural neural structures. The thoracolumbar fascia, comprising the fascial component of the flap, is closed, however, in a watertight fashion. Interrupted sutures are placed methodically at 5-to 10-mm intervals and then reinforced using an uninterrupted suture (Fig. 1E ). The lateral thoracolumbar fascial relaxing incisions are left open. 6) The subcutaneous fascia is tacked down to the thoracolumbar region by using the interrupted fascia. Subcutaneous and cutaneous closure is conducted in layers in the standard fashion. A lumbar drain is placed through a site separate from the surgical wound (either above or lateral to it).
This six-step technique was performed in all 12 cases. Muscle groups that comprise the myofascial flap are the erector spinae arising from the iliac crest and lumbar vertebral spinous processes (with their insertion being the posterior aspects of the ribs). Care is taken to preserve the lateral aspects of the paraspinous muscle flaps, because this is the site of the segmental lateral perforating arteries supplying the muscle and the overlying fascia, which comprise the functional flap. Because medial perforating arteries were divided at the time of the initial operation, the flap's viability rests on these lateral perforating vessels. Both the superior and inferior attachments of the paraspinous muscles and fascia are preserved.
RESU LTS
In all cases there was successful closure of the pseudomeningocele. No recurrences were demonstrated on follow-up imaging at 2 to 4 months postoperatively. Symptoms of postural headaches and radicular pain referable to the pseudomeningocele preoperatively were resolved in eight of the nine patients. The three patients with a lumbar subcutaneous swelling but without postural headaches or symptoms of nerve root entrapment remained asymptomatic postoperatively. There were no procedure-related complications.
ILLUSTRATIVE CASES
Two cases are described to illustrate the indications for this technique in the management of postoperative lumbar pseudomeningoceles.
Case 1
This 65-year-old woman underwent lumbar decompression and instrumentation-augmented fusion for degenerative disease. She was referred for further management because of ongoing postoperative lumbar and radicular pain. Local pressure on the healed wound exacerbated her radicular symptoms. This was strongly suggestive of nerve rootlet entrapment in the area of the dural defect. (Fig. 2 left and center). Prior to referral she had undergone a prolonged period of bed rest and closed lumbar subarachnoid CSF drainage after a lumbar pseudomeningocele was diagnosed. There had been partial relief of symptoms during that time; however, symptoms returned upon cessation of CSF drainage. Intraoperatively a dural defect causing rootlet herniation was identified (Fig. 2 right) . The rootlet herniation was reduced, the dura repaired, and the pseudomeningocele cavity obliterated using the aforedescribed technique (Fig. 3) . Postoperatively the patient was managed with bed rest for 72 hours.
Case 2
This 60-year-old woman had undergone a unilateral hemilaminotomy and discectomy. The postoperative peri-
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Lumbar myofascial flap for pseudomeningocele repair od was uncomplicated; however, she developed ongoing postural headaches, accompanied by unilateral radicular pain when standing. A diagnosis of postoperative pseudomeningocele was confirmed on imaging studies (Fig. 4  upper) . Axial MR imaging demonstrated extension of the pseudomeningocele into the subcutaneous plane through a dehiscence in the thoracolumbar fascia. Her symptoms persisted despite a period of bed rest and lumbar subarachnoid CSF drainage. She was referred for further management.
Because she had undergone a satisfactory trial of nonoperative treatment for this condition, which ultimately failed, pseudomeningocele repair was indicated. Operative exposure was increased by laminectomy at the level of the prior hemilaminotomy. This permitted identification of the site of the dural breach (Fig. 4 center) , reduction of the rootlet herniation, and repair of this dural defect with a fascia graft (Fig. 4 lower) . Postoperatively continuous lumbar CSF drainage was performed for 5 days to protect the site of the dural repair.
DISCUSSION
The aforedescribed technique of myofascial advancement is not recommended as the first option in the treatment of a postoperative lumbar pseudomeningocele. If the lesion forms immediately after surgery due to a repaired or unrecognized durotomy or following intradural procedures requiring durotomy, immediate subarachnoid CSF drainage is suggested. 3, 20, 23 The presence of the subcutaneous fluctuant collection serves as an indication of the degree of response to this treatment. If the collection fails to diminish, a ball valve effect is indicated, with extradural accumulation. In this situation, computerized tomography-guided percutaneous aspiration with either extradural blood or fibrin glue patch application is a feasible option. 13, 15 Should these measures fail and the pseudomeningocele becomes a symptom-producing encapsulated lesion, surgical exploration is indicated. Paravertebral muscle atrophy is a recognized consequence of lumbar procedures possibly related to damage to the posterior rami of the lumbar spinal nerves. 2 This may be more likely in instrumentation-augmented cases because of the requisite lateral extent of spinal exposure and consequent posterior rami injury. 2 As a consequence there is less available muscle bulk due to denervation atrophy. Thus, there is less soft tissue to tamponade the CSF leak. The resultant paravertebral dead space becomes filled with CSF and subsequently forms the pseudomeningocele cavity. Of note, eight of the 12 patients presented had undergone more than one lumbar operation in the past. The deficiency in the paravertebral muscles is in contrast to the intrinsic strength of the thoracolumbar fascia. This fascia has its S. N. Misra, H. W. Morgan, and R. Sedler origin in the eight to 12th ribs and the latissimus dorsi. It is reinforced by the fused aponeuroses of the external oblique, internal oblique, and transversus abdominis muscles. With its attachment inferiorly to the sacrum and iliac crest, it forms a strong band spanning the posterior lumbar region. Transposed with the underlying muscle and an intact vascular supply, 24 it reinforces the tamponade effect of the extradural tissues on the site of dural weakness.
The utility of the lumbar paravertebral fascial, musculofascial, and fasciocutaneous flaps is not a new concept. It has a long-established role in the repair of myelomeningoceles in infants and lumbar soft-tissue defects. 7, 10, [16] [17] [18] [19] 24 The same techniques have been used for repair of lumbar defects following soft-tissue loss with exposure of canal and placement of instrumentation. 5 Integrating the experience from the other indications into the management of refractory postoperative lumbar pseudomeningoceles has met with success. Incidental durotomy or dural CSF leakage is an unforeseen but not unforeseeable event in lumbar surgery. Primary repair at the time is ideal and in the case of pseudomeningocele formation CSF drainage is a tried-and-true treatment modality. The refined technique described here is required when the aforementioned options fail.
CONCLUSIONS
Although the initial management for postoperative lumbar pseudomeningoceles is nonoperative, the aforedescribed technique has a place in the surgeon's armamentarium. It finds application in cases in which aggressive external CSF drainage and initial surgical attempts to stop the recurrence of the pseudomeningocele have failed. In these recalcitrant cases, this technique of methodical multilayered pseudomeningocele repair and obliteration has been shown to have favorable results.
